Genetic diversity among 46 Chinese thin-skinned melon cultivars (Cucuinis melo L. 2n=2x=24) of diverse origin was assessed using 50 simple sequence repeat (SSR) markers. Thirty of 48 primers amplified polymorphisms, where 179 bands (-4 bands per SSR primer) defined the genotypes studied. Forty-six accessions were partitioned into nine groups using multidimensional scaling (MDS) and cluster tree analysis. Twenty-one of the 46 accessions were selected from these nine groups for repeated analyses. There was no difference between MDS and cluster analysis using these nine and all accessions (46) indicating that both multivariate approaches were effective in describing genetic relationships among the accessions examined. Moreover,
INTRODUCTION
Melon (Cucumis mc'/o L.; 2n2x=24, Cucurbitaceae) is a morphologically diverse, outcrossing horticultural crop of broad economic importance (Kirkbride, 1993) . Monger and Robinson's (1991) revision of melon taxonomic and horticultural groups includes: (I) C. inc/U agrestis Naud. (wild melon): (2) C. melo /7exuosus Group Flexuosus Naud. (snake melon): (3) C. melo conomon Group Conomon Mak. (pickling melon, Chinese white cucumber) (4) C. me/U canta/upensis Group Cantalupensis Naud. (cantaloupe or muskmelon): (5) C. inelo inodorus Group Inodorus Naud. (winter melons, honeydew, Casaba): (6) C. me/U me/ochito (mango melon) and dudaim Naud. (Queen's pocket melon), and: (7) C. inc/u ,no,nordica (phootor snap melon) (M liki et al., 2001 ). This taxonomic classification has been used in various diversity analyses ol'melon (Mliki et al., 2001 : Nakata et al.. 2005 . Wild melons (C. me/u subsp. agrestis) develop slender vines and small, inedible fruit, and frequently commercialized melon belong to well-recognized horticultural groups. Fruits of Momordica and Conomon types are cultivated in South and East Asia and develop smooth-skinned fruits which have low sugar content. Most Chinese melons develop thick-skinned fruit. Hcilongjiang province has a long history of melon cultivation, where several morphotypes are grown under different temperature and day-length conditions. It has become important to broaden and enhance the melon types grown in this province.
Molecular markers have been used effectively in map construction and genetic diversity analyses (Staub et a].. 1996a: Bretting and Widrlechner, 1995) . Genetic variation at marker loci (e.g., RFLP, AFLP and RAPD) in melon have allowed for cultivar discrimination. Staub et al. (1999 Staub et al. ( , 2001 ) successfully used RAPID marker loci to discriminate genetically narrow based accessions, primarily in 'Galia' and*Pie] de Sapo' market classes. Mo-Suk et al. (1999) used eight polymorphic RAPD bands to differentiate 52 Korean landraces and lines into two distinct groups (Ferguson et a] ., 2004). More recently, RAP!) (64) and SSR (17) marker loci were successfully used to characterize genetic relationships among 46 accessions in four C. me/u horticultural groups (Cantalupensis, Inodorus, Conomon and Flexuosus) (Staub et al.. 2000) . A signiIican positive correlation was detected between the genetic distance estimate using simple sequence repeat (SSR) and random amplified polymorphic DNA (RAPD) markers used to differentiate elite melon germplasm (Kaizir et al.. 1996 : Garcia et al.. 1998 , and Spanish melon landraces (López-Sese et al., 2002) . Likewise, Mliki et al. (200!) used RAPDS to define genetic differences among African melon accessions and between African and U Si European melon market classes.
Chinese Group Cantalupensis and Conomon melons differ morphologically from African and commercial US/European gerrnplasrn. However, the genetic diversity among Chinese melon accessions has not been rigorously assessed. Therefore, we designed an experiment employing SSR markers to: (1) assess Chinese melon genetic diversity, and; (2) determine the relationships among Chinese melon market types.
MATERIALS AND METHODS

Plant Materials
Seeds of forty six thin-skinned melon accessions were obtained from seven different provinces and cities in China (Table I) . Seeds were initially sown in compost media, and germinated on a heated bench (28-30°C). Seedlings at the two-leaf stage were transplanted into a polyethylene greenhouse at the I lorticultural Experiment Station of Northeast Agricultural University, Harbin (HSNAU), and China. Temperature ranged between 16°C and 20°C minimum (night), 28°C and 32°C maximum (day). Three replications each with five plants were arranged in a randomized complete block design where spacing was 1 .5 plant/m.
DNA Extraction
Fifteen to twenty seeds of each accession were germinated in a greenhouse at the HSNAU. Genomic DNA was extracted from plants at the two-to three-leaf stage employing a CTAB (headachy trim ethyl ammonium bromide) procedure (Maniatis et al., 1982) modified according to Luan and Sun (2005) by using 243-mercaptoethanol. The final DNA concentration was adjusted to 3 ng/pl with 0.1 M Tris buffer.
SSR Amplification
All polymerase chain reaction (PCR) reagents were purchased from Sargon, Shanghai, China. Forty-eight primer pairs previously developed in melon (Katzir. 1996; Danin-Poleg et al., 2001) were used in PCR (Table 2) . Reaction Mixtures contained 50 ng DNA, 0.3 mM primer, 0.3 mM dNTPs, 4.0 mM MgCl ,, commercial Taq DNA polymerase buffer, and one unit of Taq DNA polyrnerase in a 20 tti final volume. PCRs were conducted using a Gene Amp PCR system thermorecyler where the cycling profile was 94°C for S mm, 94°C 1 mm, 55°C (45°C, 40°C) 30 sec. 72°C 60 sec for 40 cycles and an indefinite soak at 4°C. After completion of the PCR. 8 p1 loading buffer was added to each reaction tube. PRC products were separated on 6% polyacrylamide gels, and photographed for analysis.
Data Analysis
The presence and number of bands obtained from amplifications at SSR loci were scored based on their relative mobility as present (I). absent (0), or missing. The binary data matrix obtained from scoring polymorphic SSR bands was used to calculate simple matching (Sokal and Sneath, 1963) . Jaccard similarity coefficients (Jaccard, 1908) , and Nei's distance-I) (Nei, 1973 (Nei, , 1987 . Data were converted to genetic distance (GD) estimates by calculating the complement of each SM (l -S 1 ) according to Spooner et al. (1996) . Multidimensional scaling (MDS, Wilkinson, 1989) and clustering procedures were employed to compare individuals by their similarity (Sorensen, 1948; SAS Institute, I 992) . Gene diversity within each group and GD hct\\ ecu each group as calculated according to Weir (1996) and Nei (1987) , respectively. Unweighted pair group method using arithmetic average (UPGMA) method was used to determine the relationships among accessions using the NTSYS-pc program version 2.02 (Rohlf, 1997).
RESULTS AND DISCUSSION
SSR Markers and Polymorphism
Thirty of forty eight primers amplified polymorphisms. where 179 bands (4 bands per SSR primer) defined the genotypes studied. Only two accessions were monomorphic, and the highest number of polymorphic bands per primer was 8, generated by CSTCC8I3. while the lowest number was produced by CMCTI26. The number of polymorphic marker bands detected within each accession was 1-8, where most of the SSR markers had an expected size of 150 bp or less. The gene diversity among lines was generally lower than that reported by Staub et al. (1999) .
Cluster Analysis
The average GD between any two pairs of accessions was 0.41 +0.01. Distances ranged between 0.33 (most related lines: accessions Balengcui and Tianshuai) to 0.66 (distantly related lines: Gal lianglivangjindao and Rihenxiaoqingyu). Cluster groupings of this and the initial analysis using both multivariate procedures were similar, indicating that the relationships among the accessions examined grouped consistently according to origin and thus were not spurious. However, cultivar Huapirnian (green exocarp) showed close genetic affinities with the yellow-and white-exocarpcolored group in the re-analysis.
A set of 46 Chinese thin-skinned melon landraces from different Chinese agro-ecological regions was examined. Although the aniplicon fragment sizes obtained from this study were similar to those previously reported in other melons (Staub, 2001) . the number of bands per primer as greater Ii) our study (2 vs. 4 hands). While variance analysis results suggest that grouping of the Chinese thin-skinned melons into one group does not adequately explain the observed total variation, partitioning the variation into smaller groups does. Under close examination, smaller clusters consist of thin-skinned melon accessions from different growing regions. Some accessions with similar morphology (according to farmers) were grouped together. For instance, the culti ars Tiancuiwang and Jindaowang possess similar morphologies and grouped together. In contrast, cultivars Baiyu No. I and Baiyu No. 2 were derived LiSing the same pollen parent, but did not group together.
This study provides the first detailed analysis and quantification of genetic diversity in Chinese thin-skinned melons, and the efficacy of SSR markers in this geniiplasm array. SSR marker technology is effective for high through-put genotyping and hi g hly cost-effective (Smith et al., 2000) , and it can be easily deployed in developing countries. Our data demonstrate that Chinese thin-skinned melon geniiplasm is highly diverse, and hence deserves broader characterization at both molecular and agricultural levels in crop improvement programs. 
